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Each spring and early summer some of the rivers of the 
United States overflow their banks. I n  some years these 
overflows are infrequent and relatively unimportant, 
while in others they are frequent and attract considerable 
attention. The year of 1933 has been of the latter type. 

Interest in floods has increased in recent years because 
of many extensive floocl-protection projects. This article 
points out the most significant features of the floods of 
March, April, May, and June of 1933. 

S T .  L A W R E N C E  D R A I N A G E  

Minor floods occurred in the rivers of Michigan in 
March, April, and May, moderate floods in the Sandusky 
River in March, and in the Mauniee River in May. 

A T L A N T I C  S L O P E  D R A I N A G E  

There were minor floods in the rivers of the South 
Atlantic Slope in all 4 months, and in the rivers of the 
Middle Atlantic Slope in April. hiodera te floods occurred 
in the Connecticut River and in the James River in April. 

E A S T  G U L F  OF M E X I C O  D R A I N A G E  

There were minor floods in nearly all of the rivers of 
this section in March and April. In  April there also was 
a moderate flood in the Pearl River, and in May n moder- 
ate flood in both the West P e d  and Bogue Chitto Rivers. 

M I S S I S S I P P I  S Y S T E M  

Upper Mississippi Bas in 
Heavy rains in the upper Mississippi Basin which began 

on March 28, became unusually heavy on March 31 and 
April 1, and, in some sections, continued until the middle 
of May, caused floods in many of the tributaries of the 
Mississippi River. They caused two crests in the Illinois 
River and three in the Mississippi. 

In  southern Wisconsin and northern Iowa deep snows 
were melting somewhat rapidly when these rains began, 
and the combined rain and melting snow caused some very 
rapid rises, especially in the small streams. 

The first crest in the Illinois River was the highest 
flood in the upper part since 1927 and the highest in the 
lower part since 1929. Before the river had fallen below 
the flood stage a t  all points a second and greater rise 
began. The crest of this second rise was only moderately 
high a t  Morris, lower in fact than the earlier crest. At 
Peru the crest was equal to the highest gage rending of 
record, but was 3.2 feet lower than the high watermark 
of June 1916. At Henry it was the highest of record. 
At Peoria it was the highest actunl gage reading of record, 
but was 0.87 foot lower than the high watermark of June 
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1844. At Havana and Beardstown the crests were the 
second highest, being exceeded only by the crests of 
October 1926. At Pearl the crest was not so high as on 
several other occasions, probably owing to comparatively 
low water in the Mississippi a t  the mouth of the Illinois, 
and to breaks in levees above Pearl. 

Although the stages were extremely high in the Illinois 
River, flood losses were not so large as niight have been 
expected. The river rose so slowly that movable property 
could be taken care of. At Beardstown flood protection 
wxks have been built t o  protect the city from floods up to 
27.75 feet on the gage. 

The three crests in the Mississippi River were not of 
much significance. 

Missouri Bas in  

Only three minor floods occurred in the Missouri Basin 
during these 4 months. The fact tha t  the Missouri River 
was comparatively low lessened the severeness of the 
floods in the lower Mississippi. 

Ohio Basin 
I n  no southern tributary of the Ohio, except the Mo- 

nongahela, was there more than a minor flood from March 
to June. However, nearly all of these tributaries were 
close to  bankful stages for considerable periods. 

Important floods occurred in every northern tributary 
of the Ohio River in March. Except for the Wabash 
System, only minor floods occurred in these tributaries 
in April and May. 

In  the Wabash System stages were comparatively low 
a t  the beginning of March. Heavy rainfall began in 
parts of this basin on March 9, and from then until April 
19 was repeated at  rather frequent intervals. The soil 
became saturatecl, and the run-off thereafter was compara- 
tively high, although the rate of run-off seemingly varied 
considerably owing to irrgular distribution of rainfall. 
River stages a t  all stations were somewhat low a t  the 
beginning of May due to the coniparatively dry weather 
of the last 10 days of April. In  May, however, rains oc- 
curred frequently with occasional to numerous, but rather 
irregularly distributed, excessive falls. 

The five greatest general floods of recent years in the 
Wabash-White Valley were those of March 1913, Febru- 
ary 1916, April 1922, January 1930, and May 1933. As 
a rule that of May 1933 stands fourth in order of severity 
in the White River Valley, although at  Anderson, Ind., 
it was second, and a t  Noblesville, Ind., third. In  the 
Wabash River Valley, however, there was more variation. 
At Bluffton, Ind., it was fifth; at  La Fayette, Ind., 
fourth; a t  Terre Haute, Ind., second; at  Mount Carmel, 
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Ill., fourth; while a t  Logansport, Ind., the flood stage was 
not reached. 

This irregularity in order was no doubt owing to the 
very irregular distribution of the rainfall, both tts to 
amount and time. However, t'his irregularity is not hard 
to account for since the May 1933 flood occurred later in 
the year than any of the other floods mentioned above. 

In  the Ohio River three crests occurred. The first 
extended from Pittsburgh, Pa., to Cairo, Ill., from 
March 15 to April 4. The second from Dam No. 47 to  
Cairo, from April 32 to  April 21. The third from Ports- 
mout8h, Ohio, to Cairo, Ill., from May 14 to May 24. 
The second of these crests was the least important and 
the rise it caused was not even noticed in the lower Mis- 
sissippi River below New Madrid, Mo. 

The flood of March was more severe than any since the 
very disasterous one of 1913. Table 1 shows how this 
flood compares with others since 1913 for the Ohio River. 
In  it are given, for a few selected points, all the crest 
stages from 1913 to 1933 that were higher than the crest 
stages of the hlarch 1933 flood. 

TABLE 1.-Stages higher than March 1999 since i.919 
- 

Station I Crests 1 Year 1 Remarks 

1915 .____________ .. 
1918 _____________._ 

Highest since 1913. 
Do. 
Do.  
Do. 
Do. 

I 

The significant feature of this flood was the suddenness 
with which it took place. On March 12, 1933, fair wea- 
ther prevailed over the Ohio Valley, and while a low was 
centered over Alberta, no especially heavy rains were 
indicated for the Ohio Valley. The river was a t  about 
average stage for this season of the year. Table 2 shows 
the stages of the river a t  selected points a t  8 a.m. on March 
13, 1933. 

TABLE 2.-River stages at large cities on Ohio River on Mar. 19, 1939 

Station I Stage I Remarks 

Not only was the river a t  practically an average stage, 
but also the ground was not overly moist for this season. 
Precipitation was above normal over all of the Ohio Val- 
ley, except the extreme eastern part, in December 1932. 
In  January 1933 precipit,ation was below normal for all 
of the Ohio Valley except eastern Kentucky. For Feb- 
ruary 1933 precipitation was below normal over a11 of the 
Ohio Valley except the Cumberland and Tennessee 
Basins. For the entire winter (December-February) 
precipitation was below normal in the mountainous east- 

ern section and about normal in the remainder of the basin. 
There was no snow on the ground when rain began on the 
night. of March 12-13. 

The low which wa.5 centered over Alberta on the morn- 
ing of March 12 had moved to western Iowa on the morn- 
ing of Marc.h 13, and had caused rains t'o set in over the 
Ohio Valley during the night of March 12-13. At 8 p.m. 
of March 13 this low was centered just south of the south- 
ern end of Lake Michigan. On the morning of March 14 
it had moved to central Michigan and had developed a 
secondary. This low and its secondary then moved 
northeastward until the evening of March 15 when they 
had merged and were centered over eastern Maine. 
Rains over the Ohio Valley ceased during the day of 
March 15. The hotnl precipitnt'ion caused by taliis storm 
is shown in chart I .  It slioiild be observed that the 
heaviest m.in fell in the vicinit,g of Pittsburgh. 

Generdly fair weather prevailed on the 16th and 17th. 
On the morning of the 17th a bow was centered over Colo- 
rado which moved slowly east-southenstward and caused 
rains t'o set in over the Ohio Valley during the night of 
March 17-18. On the evening of t,he 19th this low was 
cent,ered over western Ihnbucky, whence it moved slowly 
north-northeastward. At most places in the Ohio Valley 
rains cea,sed on the 21st. The precipitation caused by 
this storm is shown in cha.rt 11. It should be noticed that 
the heaviest rain fell around Cincinnati just in time for 
the run-ofi from the region of hen.viest rainfall to reinforce 
the crest coming from Pit,tsburgh. Chart I11 shows t,he 
total precipita,t.ion caused by both storms. 

While t,he great flood of 1913 occurred at  almost the 
same time of the year as this flood, the storms which 
ca.used t.he precipitation show no similarity. In  1913 the 
heavy rains were caused by a storm which developed a 
t,rough of low pressure. This trough of low pressure 
moved very slowly, and rain continued for nearly 5 days. 
No other heavy rains occurred until the flood waters 
subsided. 

Although the flood of 1933 was, in general, the highest 
in the Ohio Valley since 1913, and in spite of the fact that 
it came on with gre.at suddenness, it was not a very dis- 
astrous flood. A detailed statement of damage caused 
will be published a t  the end of this year. The total 
damage approximates $2,000,000. This low figure is the 
combined result of flood protection works and the prompt- 
ness with which t'he Weather Bureau issued, and the 
general public heeded, flood warnings. 

The following exce,rpts of report,s from officials in charge 
are of much interest. 

Pittsburgh, Pa.-Heavy rainfall over the Pittsburgh district on 
March 13, with locally heavy downpours in the Monongahela 
Bmin, during the afternoon and night of the 13th, caused rising 
rivers throughout the district, with a notably rapid rise in the 
Monongahela River and its tributaries. At Lock No. 7, Greens- 
boro, Pa., the Monongahela River rose 21.0 feet in the 24 hours 
ending at 8 a.m. of the 14th, and at Pittsburgh, the Monongahela 
and Ohio Rivers rose at an average rate of 1 foot an hour from 
5 a.m. to 1 p.m. of the 14th. 

This amazingly rapid rise and the resulting swift current in the 
Monongahela side of the Pittsburgh Harbor was the cause of by 
far the greater portion of the damage sustained, as a result of the 
flood in the Pittsburgh district. Fleets of loaded coal and sand 
barges, towboats, and dredge boats broke away from their moorings 
at Pittsburgh. Many of them were either beached or sunk in the 
channel by the swift current. 

Cincinnati, Ohio.-On the morning of March 13, 1933, the Ohio 
River in the Cincinnati district was at a nearly normal stage. 
The stage at Cincinnati at 8 am. was 22.3 feet and the average 
during the last 20 years has been 25 feet. In the upper portion the 
river stages were as low as 7.8 feet at Dam No. 12 near Wheeling, 
W.Va. 

Quite general rains started throughout the Ohio Valley on the 
morning of the 13th and continued during the 14th and ended at 
most places in the early morning of the 15th. These rains were 
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not unusually heavy over the middle portion of the  Ohio Valley, 
the  average amounts being less than 134 inches, hut  were moderately 
heavy over the upper portion of the  valley, the amount being over 
3 inches at a few stations. 

As a result of these rains the  Ohio River rose quite rapidly and 
passed the flood stage in the Pittsburgh district. The crest of the 
rise from the headwaters reached the Cincinnati district at the 
mouth of the Kanawha on the  morning of March 18. This water 
was not quite sufficient t o  fill the  river in the extreme upper portion 
of this district as the stages at both Dams 27 and 28 were from 3 
t o  4 feet below flood stage, but  with the addition of some water 
out  of the Big Sandy, the  stage at Dam No. 29, Ashland, Icy., 
reached and passed flood stage by 6 inches. Without the addition 
of more water the crest stage would have been very near flood 
stage from Darn 29 t o  Dam 39. 

None of the  tributaries which enter the Ohio River in the Cin- 
cinnati district were in flood during the first storm, although both 
the  Big Sandy and the Licking ran out  fairly strong. The Iian- 
awha-New River continued low and there was very little rise in 
the  Big Miami. 

The weather map on the  morning of March 18 showed a well- 
defined depression central over Kansas and extending eastward 
across the  Ohio Valley. This type of map was favorable for general 
rains in the Ohio Valley, bu t  the indications were not for heavy 
or excessive rains. However, the rains did come both heavy and 
excessive and with greatest intensity in the  immediate vicinity 
of Cincinnati. The greatest rainfall in 36 hours was nearly 5 
inches, and the rainfall was at the rate of 1 inch per hour for a con- 
siderable time. These eicessive rains extended about 100 miles 
both up and down the  river from Cincinnati and some 50 miles 
southward into Kentucky, and northeastward in the Little Miami 
Valley. Some portions of the I h n a w h a  Valley in West Virginia 
received 3 inches or more, but  as a rule the rainfall was not unusually 
heavy from Portsmouth up  to  the mouth of the  Kanawha. The 
precipitation in  this last storm was comparatively light over the 
headwaters of the Kentucky tributaries and also those of the Ohio 
which enter the  Ohio River in the  Cincinnati district. 

These last excessive rains caused a n  unusually rapid rise in the  
Ohio at Cincinnati. The river reached and passed flood stage at 
10 p.m. March 18 and finally reached the  crest stage of 63.6 feet 
at 5 p.m. March 21. It rose 11 .1  feet in 24 hours from March 18 
to  March 19, a n  unusually rapid rise when the river is above the 
tlood stage. 

Louisville, Ky.-The unusually rapid rise of March 19 and 20 
caused much apprehension even on the par t  of those affected only 
by the highest floods. As the flood developed many rumors and 
unauthorized reports became current, resulting in much labor in 
denying and correcting them. This was due partly t o  the relatively 
long period of comparative security enjoyed by the dwellers on 
the low sections; for the present flood was the highest since 1913 
and the first of major proportions since January 1927. The usual 
uneasiness in regard t o  the river had become allayed during the 
long period of deficient precipitation. When aroused by the sharp 
rise on a river almost at flood stage, the people were ready to  credit 
the wildest rumors. 

Very heavy rains fell over Southern Ohio and Northern 
Kentucky on Mny 13 and 14. At this time Cincmnati, 
Ohio, received its greatest %-hour rainfall of record, viz, 
5.50 inches. This narrow strip of heavy rainfall caused 
the Ohio to reach the flood stage immediately thereafter, 
although several of the tributaries did not reach the flosd 
stage. While this flood was considerably lower than that 
of March 1933 it is noteworthy because the crest stage a t  
Cincinnati, 54.1, was the highest on record between May 
1 and December 1,  escept for the Bugust flood in 1575, 
when the crest stage was 55.4 feet. 

White Basin 

A severe flood occurred in the Black River in April 
and another one in May. These two floods were exceeded 
only by the August 1915 and April 1927 floods. A mod- 
erate flood occurred in the White River in May. 

Arkan sa s Bas in 

There were minor floods in the lower Arkansas River 
in March and April, and in the Petit Jean River in 
April. I n  addition, heavy rains in Kansas and Okla- 
homa from May 12 to May 15 caused overflows in all of 

the smaller streams, and slight floods in the Verdigris, 
Neosho, Canadian, and Arkansas Rivers. 

Red Ba.sin 

The Red River had no flood, but several overflows 
occurred in the Sulphur, a tribut’ary of the Red. 

The absence of appreciable floods in the Missouri, ,4r- 
Iransas, and Red Basins lessened t,he criticalness of floods 
in the lower Mississippi. If the Ohio and upper Missis- 
sippi floocls had been reinforced by large floods in the 
Missouri, Arkansas, and Red Rivers there would have 
been a major flood in the lower Mississippi. 

Lower 2l.fississippyi Basin 

Severe floods occurred in the St. Francis River in both 
April and May. That of April caused 4 breaks in the 
levees, while that of May caused 19 breaks. The crest 
stsage in May at  Chaonia, Mo., was within 1.5 feet of the 
highest water of record. At Fisk, Mo., and St. Francis, 
Ark., 6he c.rests of May were the highest stages of record. 
Considerably higher water would have occurred a t  the 
lower stations on this river if there had been no breaks 
in the levees. 

The flood in the Tallahatchie-Pazoo Rivers lasted for 
6 months ancl reached high stages. The crest at  Swan 
Lake, Miss., was exceeded only by the flood of 1932. The 
crest a t  Greenwood, Miss., was exceeded by the floods of 
1853, 1927, and 1932. There were no rises of importance 
in the Ouachita River. 

There were two clistinct rises in the lower Mississippi 
River. The first lasted from March 26 to about the middle 
of May, and was principally the result of the first rise in 
the Ohio River. The second lasted from the middle of 
May to June 19 and was principally the result of the third 
rise in the Ohio River and the nearly simultaneous over- 
flows in the upper Mississippi River. The lower Missis- 
sippi River did not pass below the flood stage at  all points 
betwee.n the.se two rises. 

Both of these ove.rflows were c.onsiderably lower than 
the flood of 1929. (Se,e “The Flood of 1939 in the Lower 
Mississippi Valley”, p. 317, vol. 57, M. R. W., 1929.) 
However, they caused considerable damage, the total 
reported for the entire lower Mississippi Basin being 
$6,893,253. 

Although crevasses occurred in the levees of the St. 
Francis and Tallahatchie-Yazoo Rivers, there were none 
in the levees of the lower Mississippi River. Furthermore, 
it is of interest to note that below Helena, Ark., the second 
rise was larger than the first, while above this place, the 
first rise was larger than the second. This was due to the 
fact that the Arkansas River was considerably higher 
during the second rise than it was during the first rise. 

Atchajalaga Basin 

From the. point of view of damage caused, the flood in 
the Atchafalaya River was of minor consequence. How- 
ever, the rive.r reache.d the second highest stage since the 
great flood of 1927 at the Atchafalaya, La., gage. In  fact, 
the 1932 stage a t  this gage esc.ee,ded the 1927 stage, and 
since this significant occurrence was not commented upon 
in the MONTHLY WEATHER REVIEW during 1932, a few 
comments will be proper here. The official in charge of 
the New Orleans, La., Weather Bureau offic,e writes as 
follows: 

The recent changes in the Atchafalaya River, especially since the 
extension of levees along a considerable par t  of the river, are very 
interesting. Aside from the fact tha t  a considerable par t  of the 
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-- 
To- 
-- 

Atchafalaya Basin flow in 1927 was outside the broken-down 
levees, i t  is a fact t h a t  deposits below Atchafalaya, La., have re- 
sulted in higher stages than formerly at tha t  point, and more back- 
water in the open area between the levees t h a t  are near the river 
and the levees t h a t  are placed back several miles from the  river. 

When the Atchafalaya is high, the natural slope in the middle 
portion is considerably steeper than in the estreme upper portion 
or the lower portion. This condition, after the levees were con- 
structed, has enabled the river t o  scour its channel very effectively 
even t o  a point not less than 6 miles below Atchafalaya, the scour 
thus extending slightly farther south than the levees near the 
river. The extent 7; this channel erosion is indicated by the fol- 
lowing table, from The Improvement of the Lower Mississippi 
River for Flood Control and Navigation”, volume I, page 53 (pre- 
pared under the direction of the president of the Mississippi River 
Commission, by D. 0. Elliot, major, Corps of Engineers): 

Comparative channel areas-Below bankful stage 
[Barbre Landing (0 mile) to Butte La Rose (66.9 miles)] 

Stage 

C-13.7 
13.7-29.8 
29.8-36.9 
36.9-43.0 
43. s 5 2 . 0  
52. t 6 3 .  7 
63. r-86.9 

Williamston, hlich .__.____________ 
East Lansing, Afich ....._._._.____ 

Eaton Rapids, Mich ..____________ 
Grand: 

55,600 
66,900 
50,700 
32,300 

14, OOO 
14, OOO 

la 900 

6 
8 

5 

l e e t  
62,200 
63, u)o 
56,300 
40.200 
40, OUO 
21, im 
16,700 

Air .  6 
Apr. 21 
hlay 2 
May 3 

9.8 
8.4 
6 .9  

12.1 

We may compare stages in 1932 with those in 1929 with Melville 
1932 higher than 1929 by 0.6 foot and the difference between Mel- 
ville and Atchafalaya 1.7 feet less than in 1929. Or we may com- 
pare 1933 with 1928, with Melville 0.7 foot higher than in 1928, 
and the difference between Melville and Atchafalaya 1.8 feet less 
than in 1928. 

The progressive character of the changes tha t  are taking place 
may be noted by comparing the stage at Melville with the stage at 
Atchafalaya when the stage of 22 feet is reached at Atchafalaya in 
successive years. After the stage of 22 feet is passed at Atchafalaya 
the increase in overflow makes the rate of further rise slow. But  
the southward escape of the m-ater is so retarded by the silting 
referred to  that  stages at Atchafalaya increase progressively in 
relat,ion t o  stages at Melville. 

Apr. 19 
May  3 
May 7 
Mar. 15 
May 12 
May 14 

WEST G U L F  OF M E X I C O  D R A I N A G E  

Several niinor overflows occurred in the Trinity River 
There was also n, minor overflow in the head- in Texas. 

waters of the Rio Grande. 

18.6 
20.5 
15.5 
12.1 
13.3 
17.3 

G U L F  OF C A L I F O R N I A  D R A I N A G E  

There was a flood of small importance in the Colorado 
River and some of its tributaries in May and June. 

Mar. 15 
Mar. 14 
Mar. 15 

G E N E R A L  R E M A R K S  

All the floods ment,ioned above mere forecast by the 
Wen ther Bureau in advance, and considerable property 
W:ES saved. In the Mississippi system $6,604,783 worth 
of property was savecl as a result of flood warnings during 
the 4 months under discussion. Outside of the Missis- 
sippi system $4.54,202 worth of property was saved. 

Four persons were drowned by the flood waters of 
rivers of the upper Mississippi Basin, and one by the 
flood of the Scioto, a tributnry of the Ohio. 

Below is a tnhle showing the crests reached and the 
time the water was above flood stage for all of the Weather 
Bureau guges where floods occurred in these 4 months. 

Table of j lood stages March to June, inclusive, 1933 

14.8 
7.1 

12.8 

Rirer and station 

Station 

Simmesport ______._______________________ 

Melville ._____________.___________________ 
Atchafalaya .___________._._.___------.--. 

Difference Melville-Atchafalaya ._._..-_-- 

Flooc 
stage 

1927 1928 1928 1930 1931 1932 1933 

53.4 37.8 46.4 36.8 29.8 47.7 41.2 
46.8 37.6 42.2 35.0 30.6 42.8 38.3 
24.6 21.6 22.6 22.3 2 2 4  24.9 24.1 

22.2 16.0 19.6 12.7 8. I 17.9 14.2 

--__ 

-~----- ------- 
--____--__ 

8T. LAWRENCE DRAINAGE I 

- - -. 
Woodsville, N . H  _.________________ 
White River Junction, Vt _______. ~ 

Holyoke. hfass _._________.______._ 
Springtleld. hlass .___.________.___ 
Hartford. Conn __.________________ 

13 
IS 
10 
20 
16 

Grand Ledge, Mich _...._.._.._... 

Flint: Columhiaville, Mich- _ _ _ _ _ _ _  - _ _  

Apr. 21 
.4pr. 23 
.-.do _ _ _ _ _  
Apr. 20 
Apr. 26 
Apr. 18 
Mar. 14 
Apr. 22 

Pine: Alma, Mich ____.._........_._.. 
Chippewa: Mount Pleasant, Mich..-. 
Tittabawassee: 

15.4 
24. 3 
12.4 
20.0 
28.0 
11.0 
17.9 
12.0 

Midland, Mich. -. __.._..._._._.. 

Shields, Mich. - -. - __. - _ _  ._ _ _  _ _  - - - - 
St.  Joseph: Fort -Wayne, Ind ._____.___ 

Maumee: Fort Wayne, Ind .__________ 
Sandusky: 

Upper Sandusky, Ohio _.__ _ _ _  - - -. - 
Tif in ,  Ohio. .- _ _  _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Fremont, Ohio _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

ATLANTIC SLOPE DRAINAGE 

CnnnPrt iriit. 

7 

8 
6 

12 

18 
10 
12 
15 

13 
7 

11 

Schuylkill: Reading. Pa ____.__._______ 10 
North Branch: Cumherland, Md. . - - .  17 
Potomac: Sycamore Island, M d  _ _ _ _ _ _ _  10 

Ahove flood 
s tages-dates 

From- 

Apr. 2 
-.do-.-. 

Apr. 3 
Mar. 16 
Apr. 3 
Apr. 3 
Apr. %I 
May 2 
May 3 

Apr. 19 
May 3 
-.do.-.. 
Mar. 15 
May 9 
--do.--. 

Mar. 11 
-.do.--. 
hIar. 15 

Apr. 18 
--do---- 
- .do----  
Apr. 20 
Apr. 8 
Apr. 17 
Mar. 14 
Apr. 32 

Apr. 3 I % 
do ..___ 9.1 

Apr. 4 5 . 0  
Mar. 16 7.0 
ADr. 3 7 .0  

Crest 

Date 

Apr. 2. 
Do. 

Apr. 3-4. 
Mar. 16. 
Apr. 3. 

Do. 
Apr. 20. 
May 2. 
May 3. 

Apr. 19. 
May 3. 
May 3-4. 
M x .  15. 
May 13. 

Do. 

Mar. 14. 
Do. 

Mar. 16. 

Apr. 19. 
Do. 

Apr. 20. 
Do. 

Apr. 21. 
Apr. 17. 
Mar. 14. 
Apr. 22. 
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Above 
)71ood( 
stage - River and station 

Table of jlood stages March to June, inclusive, 19S3-Continued 

flood 
stages-dates 

MISS1SSIPPI SYSTEM-CO~t~ll~d 
Upper Missiasippi  Bosh-Contd. 

Illinois: 
hlorris, 111 .__.____....._____._____ 

Peru, 111 _...__.___..._____________ 

Henry, Ill __.______.......____---.. 

Peoria, I11 _____.._......____._..--. 

H:ivana. I11 ...._.....___._...__--. 
Beardstown, I11 ...______.....___.. 
Pearl. I11 ._......._.___....._._ L... 

Bourbeuse: Union, M o  _._._....____... 
Mernmec: 

1 I From- 

Feet 
fApr. 1 

13 )May  ! 
f4pr .  1 

17 I k a y  ( 
10 Mar. 3: 

14 Mar. 2 
1.1 ... do ..-. 
13 Apr. I 
12 May 1; 

1-1 ATLANTIC SLOPE DRAINAGE-COntd. 

James: 
Columbia, Va ____..___________.___ 

Richmond, Va ____._._________.___ 

Weldon, N.C. - - - _ _ _  - - - _ _ _ _ _  __._ - - 
Williamston, N.C _____._______._._ 

Neuse: BmitMeld, N.C __.._________.. 
Santee: 

R o a n o li e : 

Feet 
15 IApr. 1' 
a " l.Apr. 11 

31 .-. do ... 

io (YE :\ 
14 Apr. it 

IFeb. < 
Mar. 11 

June - 
June 1: 

Feb. I 
Mar. 1( 

Rimini, 5.C __.____________________ 

Ferguson, 8.C.-- _ _  - - _ _  ___. _ _  ._ _ _  - 

I \  
11 

Savannah: Ellenton, S.C _____________. 

Apr. 1; 
J h I w  14 IMG 2f 

Charlotte, Oa _____________._______ 

Everett City, Cia _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
EAST GULF OF MEXICO DRAINAGE 

Chattahoochee: Alaga, Ala ._______.___ 
.4palachicola: 

River Junction, Fla. ._..._._______ 

Blountstown, Fla. _ _ _ _ _ _ _ _ _ _  ____.. 

Newton, Ala _.____________._.__.__ 
Geneva, Ala- __.____________.._.__ 

Caryville, Fla. - - - .. .__ - _ _  - - - - - -. . 

Choctawhatchee: 

14 

Ogeechee: 
Dover. Oa _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 
Meldrim, Oa ________________._____ 9 

Ocmulgee: Abbeville, Oa _ _ _ _ _ _ _ _ _ _ _ _ _  11 
Altamaha: 

13 
10 

30 

20 
l5 

19 
23 
13 
17 

23 
17 
23 

35 
35 
35 

46 

34 

39 

33 

46 
31 
ia 

Conecuh: Brewton, Ala- - - _..._____._ 
Coosa: 

Gadsden, Ala. --. _ _  _ _ _  ____._______ 
Lock No. 4, Lincoln. Ala .________ 

Cahaba: Centerville, Ala.. __.._______ 
Alabama: 

Montgomery, Ala. _ _  - - - -. . . -. -. 
Selma, Ala-. _ _ _  -. - .- ____....___ _ _ _  
Millers Ferry, Ala ____._______.... 

Black Warrior: Lock No. 10, Tusca- 
loosa, Ala. __...___________._......-. 

Tombigbee: 
Aberdeen, Miss- - -. . . ..._ - - -. -. . . . 
Lock No. 4, Demopolis, Ala ...__. 

Lock No. 3, Ala .________....____._ 

Lock No. 2. Ala .._________._....._ 

Mar. 2: 
Apr. 1( 
May 1( I June 2: 

Feb. t 
Feb. f 
Feb. 2: 

{FA, ;; 
Feb. 11 

Mar. 21 

Mar. 24 
IJan. 29 
Ihiar. 21 

Mar. 20 
hlar. 2 

hiar. 24 

Mar. 22 
Mar. 21 
Mar. 20 

Mar. 21 
--.do.-- 

{A;;-f; 

{%%. ;: 
{A$,--3 

{hlar. 20 

{E? :; 
Mar. 31 
Apr. 15 

..-do-.. 

E;: ?i 
Lock No. 1, Ala ._____.._._._______ 

Pascagoula: Merrill, Miss. _. ._.____ 
Pearl: 

13 

18 

Apr. 8 
May 13 

{May 36 
Apr. 12 

Ja fay  15 
[May 25 

Jackson, Miss.. _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  
Monticello, hliss .__. _ _  _ _  - -. .. - 

Columbia, Miss- - - - ._________ .... 

Bogue Chitto: Franklinton, La. _____. 

West Pearl: Pearl River, La _______.__ 

MISSISSIPPI SYSTEM 

Upper  Mississ ippi  Bas in  

Rock: Moline, Ill ___._._....._._______ 

Cedar: Cedar Rapids, Iowa _________.. 
Iowa: 

Iowa City, Iowa ________._._.._.__ 

Wapello, Iowa- - _.__ _ _  _ _ _ _  _____.._ 

Des Moines: 

Ohio Basin 
Alleghany: 

Lock No. 5, Schenley, Pa _ _ _ _ _ _ _ _ _  
Lock No. 4, Natrona. Pa ._________ 
Lock No. 3, Springdale, Pa ______.. 

Yonghiogheny: Confluence, Pa.. . _ _ _ _  
Monongahela: 

Lock No. 7, Greensboro, Pa  _...... 
Lock No. 4, Pa  ....._______._...... 
McPeesport, Pa. - - _______....._._ 

Sharon, Pa _.____........._._______ 
Beaver Falls, Pa ....._._________.. 

Walhonding: Walhonding, Ohio ..._._ 

Tuscarawas: 
Dover, Ohio ._.__.....________..... 
Newcomerstown, Ohio _.______._.. 

Coshocton, Ohio.. ___.___________. 

Lock No. 10, Zaneville, Ohio ..__.. 

Lock No. 7, McConnelsville, Ohio. 
Lock No. 4, Beverly, Ohio ____.___ 
Lock No. 3, Lowell, Ohio ...__._._ 
Lock No. 1, Marietta, Ohio _ _ _ _ _ _ _  

Eocking: Athens, Ohio .___________.__ 

Olentangy: Delaware, Ohlo _ _ _ _ _ _ _ _ _ _ _  
La Rue, Ohio _.._.._______________ 

Scioto: 

Prospect, Ohio _______.____________ 

Bellpoint, Ohio _____..__...______. 

Circleville. Ohio ..._._______..._... 

Chillicothe, Ohio ___......._.______ 

Little Miami: Kings Mills, Ohio ..-... 
Licking: Falmouth, Ohio ...__________ 
Stillwater: Pleasant Hill, Ohio-----.- 

Beaver: 

Muskingum: 

Boone, Iowa. _________________.._. 
Tracy, Iowa. . ____________._...... 
Ottumwa, Iowa .____._____._. ~ .___ 

24 Mar. 15 
21 ... do _ _ _ _  
37 ... do .___ 
10 Mar. 14 

30 -..do .-.- 
31 ... do .... 
16 .--do ..__ 

9 ... do _ _ _ _  
11 Mar. 15 

Mar. 14 
8 Mar. 19 { May 14 
9 Mar. 16 

11 ... do .... 
Mar. l5 

(May 14 

26 Mar. 19 

22 {E& 
35 Mar. 19 
25 Mar. 17 

Mar. 15 
Mar. 15 

May 15 

Mar. 15 

17 Mar. 20 

9 {:E :: 
11 Mar. 3o 

May 12 
May 14 

hiar. 20 

10 {ti& ;: 
9 May 11 

10 dpr. l3 
Apr. 1Y 1 May 12 

16 (ti& ?i 
17 {::& :: 
23 Msr. 19 
13 May 12 

7 
1 

20 
14 

P*a 
TO- 

Mar. 2i 
Apr. 21 
Mar. 22 
Apr. 20 

Apr. 19 
Mar. 29 
hlay 2 
Apr. 21 

Mar. 3 
Mar. 11 
Mar. 27 
June 4 
June 17 
Mar. 0 
Mar. 30 
Mar. 4 
Mar. 11 
Mar. 30 
Apr. 22 
May 11 
June 28 

hlar. 5 
Mar. 10 
Mar. 2 

Mar. 8 
Mar. 29 
Mar. 11 

Mar. 23 

Mar. 24 
Mar. 15 
Apr. 35 

Mar. 32 
Mar. 25 
Mar. 27 
Apr. 19 
Mar. 27 

Mar. 22 
..do--- 
Mar. 31 

Mar. 25 
Mar. 28 
Mar. 1 
Mar. 30 

hlar. 21 

Mar. 22 
Apr. 3 
Apr. 4 
A4pr. 22 

Apr. 25 
Apr. 4 
Apr. 22 
Apr. 27 

Mar. 14 
Apr. 1 
Apr. 19 
Mar. 2 
Apr. 4 
Apr. 29 
Apr. 5 
Apr. 28 
Apr. 17 
Apr. 23 
May 4 
Mar. 26 
May 12 

Mw. 13 

Apr. 25 

Apr. 12 
June 3 
Apr. 5 

Apr. 13 
hIay 28 

May 37 

Apr. 4 
Apr. a 
Apr. 9 

Apr. 15 

Mar. 31 
Apr. 5 

- 

Stag 
- 

Feet 
18. : 
25. I 

11. 1 

33. c 
10. a 
10. s 
16. I 

15. 2 
12. 1 
13. E 
12. c 
12. c 
13. 7 

a. 1 

;; 
14. e 
15.7 
15.3 
14.3 
14. 5 

8.1 
10. 6 
13.4 

17.0 
la. 5 
10.8 

33. 2 

20. 1 
30.4 
21. 0 

25.4 
13.7 
13.0 
1s. 0 

22. 0 
IS. 0 
1.0 

13. 1 
15.0 
13.4 

16.4 

35. 0 
34.5 
16.5 
13. I 
35.0 
4s. 7 
19.0 

35. 7 
19. 6 

15.0 
12.4 
37.0 
15. 5 
30. 2 
11.7 
30.0 
2 .9  
12.6 
12.0 
17.0 
15.4 
16.7 

a. a 

17. a 

19.6 

!O. 3 
1.8 

0.0 

5.4 
9. 2 

w. 4 
6.6 

.a. 7 

8. a 

I. a 

Crest 

Date 

Alar. 31. 
Apr. 18. 
Mar. 22. 
Apr. 19. 

Apr. 18. 
Mar. 2i-2s. 
Apr. 36. 
Apr. 19. 

Feb. 24. 
Mar. 13. 
hlar. 25. 
June 4. 
June 17. 
Feb. 24-27. 
hlar. 27. 
Feb. 23. 
Mar. 10. 
Mar. 23-24. 
Apr. 20. 
May 11. 
June 28. 

Feb. 22-24. 
Feb. 3-2s. 
Feb. 2i. 

Mar. 3-3. 
Mar. 28. 
hlar. 6-7. 

Mar. 33. 

Mar. 24. 
Feb. 25. 
Mar. 35. 

Mar. 21. 
Mar. 22. 
Mar. 24. 
Apr. 16. 
Mar. 26. 

Mar. 22. 
Mar. 21. 
Mar. 20. 

Mar. 23. 
hlar. 24. 
Feb. 25-26, 
Mar. 26. 

Mar. 21. 

Do. 
Apr. 3. 
Mar. 26. 
Apr. 19. 
Mar. 11. 
Mar. 27. 
Apr. 2. 
Apr. 17. 
Apr. 2, 3, 1s. 

Feb. 1617. 
Mar. 2.3. 
Apr. 31-32. 
Mar. 2. 
Apr. 1. 
Apr. 31. 
Apr. 4. 
Apr. 23. 
Apr. 16. 
Apr. 20. 
May. 2. 
Mar. 1. 
May 5. 

Apr. 16. 

Apr. 9. 
May 30. 
Apr. 4. 

Apr. 10. 
May 2fi 
4pr. 7. 
May 34. 

Apr. 2. 
Apr. 6. 
Apr. S. 

Table of j o o d  stages March to June, inclusive, 19S3-Continued 

River and station 

Ahore flood 
IFloodl stages-dates 

From- 

Bteelville, M o  .____.......____ _.._ 

Pacific, M o -  - ._____.._________._. 

Valley Park, Mo ._..__._____._.__ 

Geokuk, Iowa _ _ _ _ _  .......______.. 

Quincy, I11 __._....___________.___ 

hIississippi: 

Hannibal. Mo _ _ _ _  _....._ .. _ _  .-.-. 
Louisiana, Mo. -. ....__.___ __... 

Clrafton, Ill ...---. _ _ _  ._...... ...__ 

Alton, I11 _.______._..._._____---.. 

Chester, Ill ____....____________.-. 

Cape Qirardeau, Mo .___._.______ 

Boloman: Beloit. Kans ________..._.___ 
Grand: Chillicothe, Mo _____.__.._.___ 
hlissouri: St. Charles, M o  ._______.___ 

TO- 

Apr. 7 
hlay 18 
Apr. 24 
June 4 
June 10 
Apr. 27 
June 7 
June 17 
June 19 
June 18 
May 17 

Apr. 16 
May 15 
Apr. 19 
hlay 16 
May 27 
Apr. 19 
hIay 19 
May 27 

Apr. 13 
May 29 
Apr. 13 
May 14 
May 29 
Apr. 17 
May 16 
h lay  30 
-4pr. 1s 
May 17 
May 31 
Apr. 14 
May 19 
June 2 
May 19 
June 1 
May 20 
June 1 
May 22 
June 1 

Apr. 23 
May 26 
hlay 14 

Mar. 16 
do..-.. 

-. do ...- 
Mar. 14 

--do-.-- 
.. do .... 
..do.. - -. 
Mar. 16 
hlar. 1.5 
Mar. 16 
Mar. 22 
May 15 
Mar. 16 
Mar. 16 
Mar. 24 
May 16 

Mar. 20 
Mar. 22 
May 16 
Mar. 20 
Mar. 21 
Mar. 22 
Mar. 16 
Mar. 21 
May 16 
Mar. 15 
May 14 
Mar. 15 
Mar. 31 
May 12 
hlay 14 
Mar. 21 
May 16 
May 14 
Mar. 22 
Apr. 13 
Apr. 20 

Mar. 23 
May 17 
Mar. 19 
May 14 
hlar. 19 
May 14 

May 17 

- 
Stag, 
- 

Fed 
19. 2 
1s. 3 
21.6 
23. Y 
22.3 
25. 4 
3 .1  
25.5 
20.8 
17.5 

15. 0 
17. 0 
17. 0 
22. 9 
13.0 
21.5 
28.0 
15.3 

14.5 
13.7 
16. 1 
14. 5 
15.6 
15.9 
14.8 

14.4 
15.0 
15.2 
18.5 
20.4 
20.7 
23.4 
23.2 
28.9 
27. 0 
34.4 
32. 5 

18.8 

25.1 

la. 7 

15. a 

is. 3 

29.0 
26.6 
37. 4 
12.0 

34.4 
32. 3 
16. 9 

10.8 
11.7 
12. 3 
11.8 
13.4 
9.6 

13.6 

12. 1 

28.5 
26.5 

23.0 
28.2 
34. 6 
19.5 
19. 1 
20.0 
9. a 

13.0 
11. 3 
11.3 
11.3 
12. 5 
10.7 
11. 7 
11.6 
13.6 
10.3 
11. 4 
17. 3 
19.2 

34.3 
22. 1 
28.5 
17.0 

14.1 

23. a 

22. a 

Crest 

~~ 

Date 

Apr. 2. 
May 14. 
Apr. 3. 
May 15. 
May 18. 
Apr. 8. 
May 18. 
May 23. 

Do. 
May 29, 30. 
May 16. 

Apr. 16. 
May 14. 
Apr. 18. 
May 16. 
May 26. 
Apr. 18. 
May 17. 
May 26. 

Apr. 9, 10. 
May 28. 
-4pr. 10. 
May 14. 
May 27. 
Apr. 10. 
May 14. 
May 27. 
Apr. 11. 
May 15. 
May 28. 
Apr. 13. 
May 17. 
May 30. 
May 16. 
May 30. 
May IS. 
May 31. 
May 19. 
May 30, 31. 

Apr. 22. 
May 26. 
May 14. 

Mar. 15. 
Do. 
Do. 

Mar. 14. 

Do. 
Do. 
Do. 

Mar. 16. 
Do. 
Do. 

Mar. 21. 
May 14. 
Mar. 16. 
Mar. 17. 

Do. 
May 15. 

Mar. 19. 
Do. 

May 15. 
Mar. 19. 
Mar. 20. 
Mar. 18. 
Mar. 15. 
Mar. 20. 
May 15. 
Mar. 14. 
May 14. 
Mar. 15. 
Mar. 20. 
May 12. 
May 14. 
Mar. 21. 
May 13. 
May 14. 
Mar. 20. 
bpr. 13. 
hpr. 20. 
May 15. 
Mar. 21. 
May 16. 
Mar. 19. 
May 14. 
Mar. 19. 
hlay 13. 
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lood 
;age 

Table of jlood stages March to June, inclusive, 1933--Cont,inued 

Ahore flood 
stages-da tes 
- 

Table of flood stages March to Junc, incliisirw, 1933-Continued 

age River and station ___ 
From- 

-- 

MISSISSIPPI sYsTEu-continued 

Ohio Baain-Continued 

red 

51 

Miami: 
Sidney, Ohio ..................... 
Franklin, Ohio..- ................ 

m a r .  19 
\May 15 

{ti& !i Middletown, Ohio ............... 

Barren: Bowling Green, 6 y  ......... 

12 
14 

Green: 
Lock No. 4, Woodbury, Ky  ...... 

May 12 
(Mar. 21 
\May 12 

Lock No. 2, Rumsey, Ky ........ 
Res t  Fork of White: 

Anderson. Ind ................... 
Noblesrille. Ind-.. ............... 

Elliston. Ind ..................... 

Edwardsport, Ind ................ 

Seymour, Ind. ................... 

Williams, Ind.. .................. 

Shoals, Ind ....................... 

East Fork of White: 

35 
White: Decker, Ind .................. 

Wahash: 
Bluffton, Ind .................... 
Logansport, Ind ................. 

La Fayette, Ind ................. 

Mar. ?1 

Apr. 18 I May 18 

Covington, Ind .................. 

11 

14 

l4 

Terre Haute, Ind ................ 

Vincennes, Ind .................. 

Mt. Carmel, I11 ................. 

Cumherland: Lock F, Eddyrille. K: 
Pigeon: Newport, Tenn ............. 
Elk: Fayetteville, Tenn. ........... 

4pr. 1E 

(Apr. 1f  
(May 1: 
(Mar. 1s 
\Apr. 1t 

{ M a y  1' 

Ohio: 
Pittsburgh Pa .................. 
Old Dam k o .  2, Corapolis, Pa.. 
Dam No. 6 ..................... 

21 
18 
23 
26 
21 
34 
30 

Dam No. 12 ..................... 
Dam No. 13 ..................... 
St. Marys, W.Va ............... 
Marietta, Ohio .................. 
Parkersbura W.Va. ............ 
Dam No. 19; Little Hocking, Oh 
Dam No. 22, Ravenswood, W.Vi 
Dam No. 26 ..................... 
Point Pleasant, W.Va ........... 
Dam No. 28 ..................... 
Dam No. 26, Huntington, W.Va 
Dam No. 29, Ashland, P y  ...... 
Dam No. 30 ..................... 
Portsmouth, Ohio ............... 
Dam No. 32 ..................... 
Dam No. 33 ..................... 

Dam No. 35, New Richmond, 011 

Dam No. 36 ..................... 

Cincinnati, Ohio ................ 
Dam No. 3 i  ..................... 
Dam No. 38 ..................... 

Dam No. 30, Marland, Ind ..____ 

Madison, Ind ................... 

May I( 
May I! 

.-.dn .... 
May $ Apr. 
May 2: 
May 2. 

Above flood 
ood stage.-dates 

50 
50 
50 
52 
50 
53 

Mar. 18 
--.do .... 
Mar. 18 
Mar. 18 

{E& ii 
Mar. 2C 

34 {Mar. 22 
(May 16 

23 
22 
22 
22 

May 1 
... do ... 
hlay 1 
hlav 1' 

11 May 13 
15 Mar. 21 

Mar. 20 

May 10 
hlar. 20 
Apr. 3 

Ipr .  19 

Mar. 20 

May 9 

r m r .  20 

Mar. I_ 

May 15 

Mar. 19 
May 8 

6 May 10 

hIay 10 

2o 

25 
?6 
30 
36 

Feh. 21 
Mar. I 
Mar. 3 

[May Apr. 2 1 

hlay 2 

40 

Mar. 15 
... do .... 
hlar. 14 
Mar. 15 
Mar. 16 
... do .... 
hlar. 15 

.-.do _.__ 
Mar. 16 

..-do .___ 
--.do ..__ 
--.do .... 

(Mar. 19 
\May 15 

TO- 

-do..... 
May 15 
Mar. 20 
May 15 
Mar. 22 
\lay 14 

Mar. 24 
May 15 
4pr. 9 
May m 
May 15 
Mar. 21 
May 15 
Mar. B 
4pr. %2 
May 23 
Mar. 10 
Apr. 26 
May 31 
Mar. 23 
Apr. 30 
hlay 17 
Mar. 27 
4pr. 23 
May 22 
Msr. 28 
Apr. 25 
hlay 23 
Apr. 4 
Apr. 28 
May 28 

Mag 16 
Mar. 21 
Mar. 29 
Apr. 3 
Apr. 20 
May 19 
Mar. 31 
Apr. 5 
Apr. 9 
Apr. 22 
May 21 
Apr. I1 
Apr. 24 
May 3E 
.4pr. 11 
May 31 
Apr. 21 
June Z 
Mar. 26 
Apr. 7 
May 16 
May 1( 
Mar. 16 
May 12 

Mar. 1f 
..do.-.. 
Mar. 1; 
-.do-.-. 
..do .... 
Mar. 1f 
Mar. 21 
-.do .... 
Mar. 2: 
Mar. 2: 
Mar. 2! 
..do .... 
Mar. 2: 
..do .... 
Mar. 2: 
..do ... 
Mar. ?t 
May 1; 
Mar. 2! 
Mar. 2; 
May 1; 
Mar. 2; 
May 16 
Mar. 2; 
hlay 1f 
Mar. 2i 
May 1f 
Mar. 2 
-.do .... 
May 2( 
Mar. 22 
May 1E 
Mar. 2 
May 1f 

- 
tage 
- 

Feet 
13.7 
16. 1 
15.0 
17. 4 
23.2 
23. 1 

36.4 
35. 6 
38. 7 
35. 7 

17. 6 
14. 6 
17.6 
25.4 
23.1 
27.9 
l?. 3 
19. a 
20.1 
13. 5 
12.9 
13.7 
15.9 
12.7 
IS. 6 n. 2 
23. 6 
29.8 
23.9 
21.3 
26.0 

12.7 
15. 1 
21. 5 
13. 5 
15.1 
22. e 
25.0 

16. t 

37. 7 
20. 1 
15. 1 
25. I 
18. E 
24. 
23. 8 

26. 1 
54. i 
52. : 
52. 4 

16.. 
21. : 
28. t 
27. I 
37. I 
39. : 
45. t 
30. I 
41. I 
4?. 
43. : 
46.8 
51. ! 
50. I 
54. I 
55. I 
59. I 
50.1 
60. 
50. : 
5s ' 
58. 
48.1 
56. ! 
45. I 
61. t 
51. : 
63. t 
54. 
bo. : 
58. I 
50. : 
63. I 
46. ! 
54. ! 
46. 

17.2 

in. E 

8. j 

Crest 

Date 

River and station 

Do. 
MRV 15. 
hlnk. 19.?0. 
May 1-5. 
lMar. 22. 
May 13. 

Mar. 22. 
May 14. 
Mar. 26. 
May 18. 

hlay 14. 
Mar. 21. 
May 15. 
h,lar. 33. 
Bpr. 20. 
May 16. 
hlar. 10. 
Mar. 35. 
May 17. 
Mar. 21. 
Apr. 18. 
May 15. 
Mar. 24. 
Apr. 22. 
hIay 1s. 
Mar. 25. 
Apr. 23. 
hlny l Y .  
Mar. 37. 
Apr. 25. 
M a y  20,21. 

hfay 13. 
Mar. 21. 
hlar. 32. 
Apr. 2-3. 
Apr. 19. 
May 13. 
Mar. ?3. 
Apr. 4. 
Apr. 9. 
Apr. W 2 l .  
hlay 14. 
Mar. 25. 
4pr .  32. 
hlay 15. 
Mar. 29. 
hlay 20. 
Mar. 29. 
May 20. 
Mar. 27. 
Apr. 3. 
May 18. 
May 10. 
hlar. 19. 
May 11. 

Mar. 15. 
Mar. 16. 

Do. 
Do. 
DO. 

Mar. 17. 
Do. 
Do. 
Do. 

Mar. 1% 
Mar. 21-22. 
Mar. 22. 

Do. 
Do. 
Do. 
Do. 
Do. 

May 17. 
Mar. ??. 
Mar. 22-23. 
May 17. 
Alar. 22. 
May 17-18. 
Mar. 21. 
May 14. 
Mar. 21-22. 
May 15. 
Mar. 22. 

Do. 

MISS1991PPI SYSTEM-COntinUed 

Ohio Basin-Continued 

Dam No. 41, Louisville, Ky.: 
Upper gage ................. 

Loa-amter gage.. ........... 

Dam No. 43 ...................... 

Dam No. 44, Leavenworth, Ind. 

Dam No. 45, Addison, K y  ___._. 

Dam No. 46, Owensboro, Ky  .... 

Dam No. 47, Newhurgh, Ind .__. 

Eransville. Ind. ................ 

Dam No. 48, Cypress. Ind ---..- 

Mount Vernon, Ind ............. 

Dam No. 49 ..................... 

Shaxineet.own. Ill. .............. 

Dam No. 50, Fords Ferry, Ky.. 

Dam No. 51. Golconda, Ill .-.-.. 

Paducah, h y  ................... 

Dam No. 52, Brookport, I11 ._._. 

Dam No. 53, Grand Chain, Ill.- 

Cairo, Ill ........................ 

White  Basin 
Black: 

Leeper, Mo-. ................... 

Poplar Bluff, &Io ................ 

Black Rock, Ark.. .............. 
Whit.e: 

C.ot.t.er. Ark ..................... 
Calico Rock. Ark ............... 
Bntesville. -4rk-.- ............... 
Newport, Ark ................... 
Georgetown. Ark ................ 
De Valls Bluff, Ark .............. 
Clarendon. Ark. ................ 

Arkamas Baain 
Neosho: 

Parsons. Kans ................... 
Osxiego. Kans ................... 
Fort Gibson, Okla ............. 

Woodward, Okla ................. 
Canton, Ukla. ................... 

Petit John: Danville, Ark ............ 

Arkansas: 
Webhers Falls, Okla.. ........... 
Fort Smith, Ark ................. 
Ozark, Ark ....................... 
Dardanelle. Ark .................. 
Morrilton. Ark ................... 
Pine Bluff, Ark .................. 
Tancopin. Ark.. ................. 

N0rt.h Canadian: 

Red Bosiii 

Sulphur: 
Ringo Crossing, Ter ............. 

Naples, Tex ...................... 

1 From- 

23 May 1: 
17 ... do . 
22 May l! 

6 May : 
6 May I 

Apr. : 

20 . .do... 
25 May 1; 

(Mar. 
29 IApr. I 

TO- 

Mar. 28 
May 20 
Mar. 28 
May 20 
hlar. 28 
May 18 
hlar. 

Mar. 31 
n,ray 22 
Apr. 1 
May 33 
Apr. 4 
Apr. 26 
hlny 26 
Apr. 5 
Apr. 26 
May 2% 
Apr. 6 
Apr. ?fi 

Apr. d 
4pr. 27 
May 29 
.4pr. 9 

Apr. ?S 
May 30 
Apr. 11 

Arm. 29 
M a y  30 
Apr. 30 
June 1 
Apr. 8 
May 29 
.4pr. 8 
May 2i 
Apr. ?9 
June 2 
Apr. 30 
June 4 
Apr. 13 
Apr. 24 
June 5 

Apr. 16 
May 14 
Apr. 19 
May IS 
Mar. 21 
June 3 

May 18 
May 19 
May 20 
May 23 
June 6 
June 3 
June 2 

May E 

bray 

May 13 
bray 14 
hlay 1 7  

&,ray i 
May 
Apr. - 
.4pr. 23 
Apr. 2E 
May l! 
May 1E 
Mny 1s 
... do. ... 
May 21 
May 21 

.-.do.. .. 
Mar. 1: 
June 1; 

Mar. : 
Mar. 1( 
Mar. 31 
Apr. 2; 
May l! 
May 2! 
hlar. 1t 
May I 
May 21 
June ! 

- 
iage 
- 

k t  
;9. 1 
10. 1 
83. 0 
83. 1 
84. 5 
6. 6 
83. 0 
4.8 
84. 2 
8.0 
4.0 .o. 2 
15.0 
19. 4 
11.9 
15. 3 
19.6 
13.3 
IS. 3 
IS. 5 
11.9 
i6. 1 
18.7 
13.4 
17.3 

18. 3 
15. 2 
19.9 

IO. 0 
i7.5 
50.7 
L8. 1 
18.3 
13. 6 
ii. 3 
13.7 
k i .  3 
i4.0 
33.4 
48. S 
51.9 
is. 2 
51.8 

17.6 
20.0 
18.0 
18.4 
16. 0 
23.1 

29.4 
36.4 
36.4 
32. 1 
26.4 
36.8 
31.0 

23.7 
22. 1 
25. I 

7. ( 
6.4 

20. ( 
20. E 
20.: 
3. f 
36.4 
27. i 
23. : 
2s. I 
23. < 
25. I 
30.1 
39.4 

24.1 
25. : 
20. : 

24. I 
23. I 
25. I 
23. ! 
24. ' 
23. ' 

?I.!  

Crest 

~- 

Date 

far. 23. 
f ay  17. 
lnr.  24. 
f ay  17. 
far. 24. 
f ay  17. 
far. 24. 
f a y  17-18. 
far. ?5. 
f ay  18. 
tar.  25-26. 
4ay 19. 
Jar. 26-27. 
.pr. 22. 
day 20. 
dar. ?&2i. 
Lpr. 22. 
/lay 20. 
Jar. 28. 
ipr. 23. 
.say 21. 
.far. 3. 
ipr. 23, 
day 3. 
.far. 31-Apr. 

ipr. 24. 

tar. 31-Apr. 

1. 

day 24. 

1 
Lpr. 3-1-25. 
day ?4. 
rpr. 1 .  
"ray 24. 
aar. 31. 
day 24. 
ipr. 3. 
day 24. 
Lpr. 3. 
day 24. 
Lpr. 4. 
rlay 21-23. 
Lpr. 4. 
ipr. 23. 
Nay 21-22. 

4pr. 16. 
May 14. 
ipr .  17 
llay 15. 
\far. 19 
May 22. 

May 16. 
Do. 

May 17. 
May 19. 
May 23. 
LIay2S. 
May ?8. 

hlay 13. 
Do. 

May 16. 

May7. 
hiag 8. 
Apr. 2. 
Apr. 22. 
Apr. 28. 
May 17. 
May 16. 
May 17. 
May 18. 

Do. 
May 19. 
May 20. 
Mar. 11-12. 
May 31. 
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stage ~ 

River and station 

Table of flood stages March to June, iticlusive, 1983-Continued 

~ Date 

Table of flood slages March io June, inclusive, 19S3-Continued 

May 6 1 1 .  p:; &“-;y. 
June 10-18. 

Mar. 7. 
Apr. 26. 

May 26. 
Mar. 14. 
Apr. 30. 
June 4. 
hIar. 10-11. 

June 2. 
June 7. 
June 12. 
June 2. 
June 12. 
May 31. 
June 2. 
June 12. 

June 3. 
June 13. 
June 19, 20. 

2?, 23. 

May 1% 

June 19. 
June ?l-?3. 
June 10. 
June 9. 
June 13. 

June 22.23. 
June 19. 
June 19. 

MISSISSIPPI 3TSTEM+OIltinUed 
Lower Missiasippi Basin 

St. Francis: 

I I From- 

Feet Apr. 16 

1-1- 

Chaonia, Mo _...._______..__...... , 22 .---. ~~ 

Apr. 16 .I 20 l{May 2 
May 12 

{May 3 
Mav 12 

Feu 
37 

22 

TO- 

Apr. 25 
{May 31 
Jan. 10 

Apr. 19 
May 3 
May 18 
.4pr. 22 
May 10 
May 21 
Apr. 28 
May 28 
Apr. 15 
June 9 

Apr. 27 
June 18 
May 16 
May 14 

Apr. 30 
June 5 
Apr. u) 
June 7 
May 7 
June 12 
June 17 

June 19 
May 14 
June 18 
May 19 
June 21 
May 20 
June 21 
June 23 
May 19 
June 22 
May 17 
June 20 
May 12 
June 19 

May 14 
June 14 

Fisk, Mo .___..______......._.-.-. 

St. Francis, Ark .__.______......... 

Madison, Ark _______._..._______.. 
Tallahatchie: Swan Lake, Miss .... . . . . 
Yazoo: 

Qreenwood, Miss _____....________ 
Yazoo City, Miss ___........._.__. 

Ouachita: Arkadelphia, Ark. - ........ 
Black: Jonesville, La ___............... 

Mississippi: 
New Madrid, Mo .._____......._._ 

Memphis, Tern _____._._._._._.... 

Helena, Ark ___..__________._.-.-.- 

Arkansas City, .4rk _._...___.___.. 

Qreenville, hIiss ____..________..._ 

Vicksburg, Miss _____.___..______._ 

Natchee, Miss ___._. ...__ __. - _ _  ._.. 

Angola, La _.._....._._____._._..-- 

Baton Rouge, La ....____._._._..__ 

Donaldsonville. La ...___ _.___..._ 

Reserve, La _._..______._..._.__... 

New Orleans, La _.._.._.__________ 

Atchafalaya Basin 
Atchafalaya: 

simmesport, La .____.............. 

- 
3tagt 
- 

Fed 
35.3 
24.7 
38. 0 
26.5 
33.5 
26.9 
25.0 
27. 1 
32.3 
33.4 

38.2 
31.2 
12.0 
50.1 

40.8 
40.7 
39.0 
38.7 
50.5 
50.6 
51.8 
53.6 
44.7 
47. 2 
48. 1 
48.8 
49.6 
50.4 
47.6 
48.0 
38.0 
38. 5 
29. 8 
30. 1 
23.0 
23.1 
l i .  4 
17.4 

41.2 
41.0 
- 

Apr’ l5 
{May 5 

32 Apr. 15 
24 Dec. 16 

36 Mar. 29 
25 Feb. 8 
12 May 16 
50 May 9 

34 IMar. 26 
[May 15 

35 IApr. 

42 Apr. 3 

36 Apr. 5 

45 {&Ti i; 
May 26 

21 
45 Ihlay 29 

35 Apr. 20 

28 {f$& 2i 
Apr. 25 

22 {June 6 
17 IMay 

\June 10 

“ {June 12 

Apr. 17 

Crest 

25 

Date 

Mar. 8 

River and stot,ion 

9 

Apr. 17. 
May3. 
May IS. 
Apr. 17-18. 
May4. 
May 1516.  
Apr. 21. 
May 18. 
Apr. 15. 
Apr. 8. 

Apr. 1G-17. 
May 6-7. 
May 16. 
May 11-13. 

Apr. 6. 
May 22-24. 
4pr. 11. 
May25. 
4pr. 13. 
lune 2-3. 
4pr. 17-19. 
lune 4-6. 
4pr. 18-20, 
lune 6 7 .  
4pr. 22. 
lune 10. 
May 2-3. 
lune 12. 
May 5. 
lune 12-14. 
May 4-5. 
rune 15. 
May 5. 
lune 14. 
May 5 
lune 14-16, 
May 4. 
lune 1516. 

May 9-12. 
une 12-14. 

May 31 
[May 27 
\June 12 

MISSI3RIPPI STSTEM40ntinUed 
Atehafalaya Baein-Continued 

Melville, La __.__ .......... . . . . .. . 

Atchafalaya, La ... ......._ ....... 

Atchalalaya-Continued 

WEST GULF OF MEXICO DRAIN.4GE 

Trinity: 

Dallas, Ter  _.__.._._____.______-. 

7 

31 
22 
12 
10 
24 

24 
40 
15 

Trinidad, Tex ... . -. . . . . _. . . . . . . . . 

Liberty, Tea.. ....._.___ _ _  _ _  . - -. . 
GULF OF CALIFORNIA DRAINAGE 

Eagle: Eagle, Cola _.._......._._..... 

Roaring Fork: Carbondale, Cola ..... 
N0rt.h Fork: Paonia, Cola ___._....._. 

Qunnison: Delta, Colo .-.-. -. -. - _ _  __. 
Colorado: 

Qrand Junction, Cola 
Parker, Ariz .___.__._....._.___ 

PACIFIC SLOPE DRIINAGE 

Cohmbia Basin 

Kootanai: Bonners Ferry, Idaho .__. -. . 
Clark Fork: Newport, Wash 
Clearwater: Kamiah. Idaho 
Santiam: Jefferson, Oreg.. 
Willamette: Portland, Oreg. 
Columbia: 

Marcus. Wash 
The Vancouver, Dalles, Wash Oreg _._._._._____. 

May 26 

June 18 
June 15 
May 30 
June 9 
June 11 

May 14 
June 18 
May 2s 

Above flood 
Flood stages-dates 

stage - 
From- 

-- 
To- 

May 21 
June 31 
June 23 

Mar. 
Apr. 28 
May 1; 
May 2k 
Mar. 17 
May 1 
June 7 
Mar. 13 

June 2 
June 8 
June 18 
June 7 
June 21 
May 31 
June 7 
June 13 

June 3 
June 13 
June 30 

June 21 
June 29 
June 19 
June 9 
June 22 

(9 
June 20 

(1) 

- 
Stal 
- 

Frr< 
38. : 
3s. 4 
24. 1 

34. c 
28.7 
3?. c 
32. I 
34.3 
29. 1 
32, 3 
26. 0 

5.5 
6.0 
6. 8 
6. 1 
6.4 
9.2 

10.5 
9. ? 

11. 5 
11.0 
11. 4 

32. 0 
14. 8 
16. 6 
I?. 0 
14.8 

$8. 7 
40.5 
25. 5 
- 

Crest 

1 Continued into July. 

HISTORY OF THE APPLICATION OF METEOROLOGY TO AERONAUTICS WITH SPECIAL 
REFERENCE TO THE UNITED STATES’ 

By WILLIS RAY GREGG 

I N T R O D U C T I O N  

Aeronautics, as a n  inciust8ry, is less than 30 years old. 
Thus, it8 has come into being nncl developed t80 it,s present, 
st8ature many years aft,er the orgnnizttt,ion of national 
weather services. In t81iis respect it is unique a.mong the 
major industries. 

Rou hly speaking tthe world began t,o regard weather 

time agriculture, commerce, and marine navigation had 
bee,n (‘going concerns” for ce.nhuries. True, in more 
recent years they have undergone marvelous develop- 
ment and change, but basically they were much the s:me 
then as now. It was necessary, therefore, that meteoro- 
logical service be organized to meet the needs of these 
industries as they existed. With the changes in all lines 
of industry that have since occurred it has, of course been 
necessary for metfeorological service to adapt itself .t,o 
these changes. The same factor taliat has played a major 
role in revolutionizing industry, namely, the nia.rvelous 
development in the speed of communications, is likewise 
largely responsible for the changes that have t,aken 
place in weather service. Speed in assembling the data 

serious 7 y about three quitrt’ers of a century ago. At that 

1 Read before the meeting of the American Met,mological Society, June 20, 1933, 
in connection with the Century of Progress Exposition, Chicago, Ill. 

and promptmiless in making them and the fore.ca.sts based 
on them available for use are the all-essentiad features in 
providing service t>o all cla.sses of industry. Fort,una,t,ely, 
when a.e.rona.utics appeared on t’he scene, demanding its 
share of service, t,he proper tools were a.t ha.nd. It wa,s 
only nec.essnry to sharpen some of them, reshnpe others, 
and put them all t80 work. 

MAN’S DESIRE TO FLY 

Although aeronautics as a.n indust,rp is not yet, 30 ye,ars 
old, it  is through no lack of desire on the part of inan to fly 
that it was so late in arriving. From t81ie earliest rec,orded 
times inan has not only desired but in many cases has 
tried to fly. As early as the fourth century B.C., accord- 
ing to Aulus Gellius, a model was mttde of wood, in the 
form of a bird, and was to be flown by re.gula.ted mechan- 
ics. Thus, the first attempt, of which we have a record 
was with a heavier-than-air device. 

It is quite certain that an asc.ent was made in n hot-a.ir 
balloon during the reign of the Emperor Nero, and per- 
haps the tragic ending of that flight mctrked the beginning 
of a much-too-long list of what we now call ‘(aircraft 
accidents.” That these were not merely iso1a.te.d attempts 
of crack-brained ent81iusia.st,s is evident froin a, re,it.ding 


